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ART. 23]

Appreciable tensile stresses are shown for the smaller angles and in the
thicker arches for all angles. Compressive stresses are excessive at the abut-
ment intrados; also at the crown except for the thickest arches. The possibil-
ity of thickened haunches suggests itself.

(c) First trial. Study of Fig. 24 suggests the dimensions shown in Fig. 25
for a first trial. It will be assumed that physical restrictions (not given) limit
the curvature to about that shown. The crown thickness of 35 ft is derived
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FIG. 24.    Stresses in cylinder arches, conditions of Example 9.

from a study of Fig. 24.   Flaring ends are relied upon to reduce abutment
stresses.

The analysis is made by the procedure of Example 8.    The resultant critical
stresses in pounds per square inch are

Crown, fe

= +478,   /, = -35

Abutments, /, = - 57,   /,- = +663

Although moderate tensile stresses are still found at both crown and abut-
ment and the abutment compressive stress is somewhat above the specified
value, the design is in better balance than any that could have been selected
from Fig. 24, and in practice might be accepted.

(d)  Second trial.   The results of the first trial indicate a slightly thinner arch
with increased abutment flare for a second trial, if avoidance of overhang and
other limitations permit.   If these expedients are not permissible, further
thickening may be required.   The possibility of using a three-centered arch
should be considered.    Successive trials should be made until the stresses
come within the specified limits, or approach them as closely as is practicable.

(e)  Cracked arches.   Unless the temperature drop is small, and other condi-
tions favorable, tension is difficult to eliminate in the thicker lower portions of
an arch dam.    Such dams are subject to cracking in the central portions and